Overexpression of miR-206 ameliorates chronic constriction injury-induced neuropathic pain in rats via the MEK/ERK pathway by targeting brain-derived neurotrophic factor.
Neuropathic pain is chronic pain caused by lesions or diseases of the somatosensory system and existing tolerance to currently available analgesics. MicroRNAs (miRNAs) have been widely studied in the development of neuropathic pain and neuro-inflammation resulting from nerve injury. However, the precise mechanism of miRNAs involved in neuropathic pain remains largely unknown. In the present study, we investigated the vital roles of miR-206 and its putative target gene, brain-derived neurotrophic factor (BDNF), in neuropathic pain in the rat model of chronic constriction injury (CCI). The levels of miR-206 were down-regulated in the dorsal root ganglion (DRG) of rats following CCI, while the expressions of BDNF mRNA and protein were up-regulated in vivo. MiR-206 mimics attenuated mechanical allodynia and thermal hyperalgesia in a time-dependent manner in CCI rats. The changes were most significant at 7days. And, the levels of TNF-α, IL-1β, and IL-6 were decreased by miR-206 mimics. A direct interaction between miR-206 and the 3'-UTR of BDNF was verified by a dual-luciferase reporter assay. MiR-206 mimics inhibited the expression levels of BDNF mRNA and protein. Moreover, miR-206 mimics suppressed the activation of the MEK/ERK pathway in the DRG of CCI rats. Overexpression of BDNF abrogated the effects of miR-206 inhibition on neuropathic pain, neuro-inflammation and the MEK/ERK pathway. Treatment with U0126, an ERK inhibitor, exerted the same effect as treatment with miR-206 mimics. These results demonstrate that miR-206 alleviates neuropathic pain development via targeting of BDNF, and negatively mediates the MEK/ERK pathway, suggesting that miR-206 may act as a potential target for the treatment of neuropathic pain.